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Verify Model 
Need 

Frequency 

& Possibly 
Amplitude of 
Accelerations 




2-3 Corne 


4-1 Corner 


Side 3 


Side 4 


Side 2 


Side 1 


5G 

Accelerometers 

on the corners at 
different levels 



Acceleration, Gs 


2-3 Corner 


4-1 Corner 


5G 

Accelerometers 

on the corners at 
different levels 



Coulmn 2/3, 
Coulmn 4/1, 
Coulmn 2/3, 
Coulmn 4/1, 
Coulmn 2/3, 
Coulmn 4/1, 
Coulmn 2/3, 
Coulmn 4/1, 
Coulmn 2/3, 
Coulmn 4/1, 
Coulmn 2/3, 
Coulmn 4/1, 


Level 340 Y-Axis 
Level 340 Y-Axis 
Level 340 Z-Axis 
Level 340 Z-Axis 
Level 260 Y-Axis 
Level 260 Y-Axis 
Level 260 Z-Axis 
Level 260 Z-Axis 
Level 200 Z-Axis 
Level 200 Z-Axis 
Level 140 Y-Axis 
Level 140 Y-Axis 


OIUC o 


Side! 


-0.07 
09:06:03.77 PM 
09/28/2010 


A02 

AQ5 

A03 

A06 

AOS 

All 

A09 

A12 

A15 

A18 

A20 

A23 


09:06:20.69 PM 
09/28/2010 


09:06:40.69 PM 
09/28/2010 


09:07:00,69 PM 
09/28/2010 
Time fsed 


09:07:20,69 PM 
09/28/2010 


09:07:40,69 PM 
09/28/2010 


09:08:00,69 PM 
09/28/2010 


09:08:17.29 

09/28/20] 



Displacement, Inches 


Zoom In 
NASA Asked For 
This Data 



-0.07 -f 
09:07:15 17 PM 
09/28/2010 


09:07:15.69 PM 
09/28/2010 


09:07:16.19 PM 09:07:16.69 PM 

09/28/2010 09/28/2010 

Ti me fsecl 



Displacement, Inches 


LETF Provided 
In Real-Time 



09:07:27,69 PM 
09/2&/2010 
lime fsecl 




Displacement, Inches 


Frequency 

Resolution 


# Samples for FFT 
60000 
Sec in FFT 
600 



A02 

A03 

AOS 

A06 

AOS 

A09 

All 

A12 



Amplitude £dE3) 


Frequency 

Resolution 


FFT 


Starting Seconds, FFT 

L ii( 

-00:01:40 


00:06:00 -00:09:00 -00:12:00 -00:15:00 -00:17:25 


# Samples for FFT 
t) 25000 
Sec in FFT 
250 



Real-Time MAP 







Emergency Stop 



Channel Displacement Map 
iquency Amplitude (Ave, not P-P) (P-P)/2 newest 3rd 


j^O. 57835 ] 

0.00362 | 

0.00272 

M 0.60188 ] 

0.00221 1 

0.00139 

P 0.57783 ] 

0.00362 | 

0.00218 

0.60170 ) 

0.00219 ) 

0.00179 


WD000 is never filtered, therefore use this to mark 
the end of the sensors that are displayed here. 


A02, Tower Coulmn 2/3, Level 340 Y-Axis 

VI 

A03, Tower Coulmn 2/3, Level 340 Z-Axis 

V 

A05, Tower Coulmn 4/1, Level 340 Y-Axis 

V 

A06, Tower Coulmn 4/1, Level 340 Z-Axis 

V 

WD000, Wind Direction Level 000 

V 

A09, Tower Coulmn 2/3, Level 260 Z-Axis 

VI 

All, Tower Coulmn 4/1, Level 260 Y-Axis 

VI 

A12, Tower Coulmn 4/1, Level 260 Z-Axis 

VI 

WD000, Wind Direction Level 000 

V 

WD000, Wind Direction Level 000 

v- 

WD000, Wind Direction Level 000 

VI 

WD000, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

V 1 

WDOOO, Wind Direction Level 000 

vi 

WDOOO, Wind Direction Level 000 

vi 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

V 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

V 


Time (Hr:Min: & | ")% | lt - lt j| 

Amplitude 



jO. 00357 
Power Spectrum 
0.001 


A02, Tower Coulmn 2/3, Level 340 Y-Axis 

VI 

A03, Tower Coulmn 2/3, Level 340 Z-Axis 

VI 

A05, Tower Coulmn 4/1, Level 340 Y-Axis 

Vi 

A06, Tower Coulmn 4/1, Level 340 Z-Axis 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 

WDOOO, Wind Direction Level 000 

VI 



u <1 ss 


n io *■"**“* 1 


! 0.5 1 

l!5 

2 2^5 3 : 

Hz 

Hz 

ajvjMg 

A _ ■ Standard Di 

0 0.00383 

Amplitude 

SCUM 

0.00322 


Standard Deviation with All Frequencies Included 



19800 19850 19900 19950 20000 20050 20100 20150 

Time (sec) 


Time (sec) & 

Amplitude fl I ^ i v v ^l 






Amplitude 



Predicted Frequencies 

0.5 mph 2 nd Harmonic 2 nd FF = 0.98 Hz 


i: 









Time (sec) 

S25 QQj 

|sSS:M 


■±mw\ 1 

Time (sec) to | 

#51, Time 

#76, Latitude string 

#76, Lat, Long, etc. 



, 


Amplitude SlOT^I 

164926 

2837.3312, N 

2837.3312, N, 08037.2495, W, -00023.5, M,1 

,09,01.5,000.41,175.2 M 




#75, m/s, string 

#75, Direction, 5tring 

#51, Date 

#76, Longitude string 

# sec to buffer mph mph offset 

Ave mph 

Hi 



000.22 

(175.2 

11302011 

08037.2495.W 

l) 25 £|0 

0.5252 M 




h c . . 











!fclHA | Hz 

Amplitude & l ^ | v - v *| 









Roller Spacing = 30 inches 


1 mph = 17.6 in/sec = .59 roller crossings/sec 
(source of the .59 family of harmonics) 


Shoe Spacing = 18 inches 










1 mph = 17.6 in/sec = .98 shoe crossings/sec 
(source of the .98 family of harmonics) 


WD000, Wind Direction Level 000 


Amplitude & ^ v 













'Ite fsssBl ! 


Predicted Frequencies 
15 m 




2 nd Harmonic 2 nd FF = 0.98 Hz 






Predicted Frequencies 

1.0 mph 2 nd Harmonic 1 st FF = 1.17 Hz 



Harmonic 

1.0 MPH 

1st FF 

2nd FF 

1 

0.59 

1.17 „ 
1.76 ” 

2.35 

0.98 
1.96 ^ 
2.93 1 

2 

3 

4 

4.89 
5.87 | 

5 

2.93 

6 

3.52 





I 


<u 

u 

Q. 

lA 



Weather: Not only 

1 st Mode. But 2 nd Mode 


09:07:30.89 PM 
09/28/2010 


09:07:31.09 FM 
09/28/2010 


Filter is ON 


high cutoff freq: fh low cutoff freq: fl filter type order 

rj 2 .50 r ! 1 ,5000 t) Bandpass 'rj 5 


OOO 

00027 


Displacement 
in Inches 


00025 


000225 


0.002 


000175 


0.0015 


000125 


0001 


0.00075 


0.0005 


000025 


-000025 


-00005 


-0.00075- 


- 0 . 001 - 


-000125- 


-00015- 


-0.00175- 


- 0 . 002 - 


-000225- 


-00025- 


-000275- 


09:07:3129 FM 09:07:3149 PM 09:07:31.68 
09/28/2010 09/28/2010 09/28/20] 


09:07:3004 FM 
09/28/2010 


09:07:30 29 FM 09:07:3049 PM 09:07:3069 FM 
09/28/2010 09/28/2010 09/28/2010 

Time (sec) 


T A02 
T A05 


W 

w 

▼ 

▼ 

▼ 

v 


▼ 


A06 

AOS 

.All 

A09 

A12 

A15 

A18 

A20 

A23 


A02, Tower Coulmn 
AO 5, Tower Coulmn 
AO 3.. Tower Coulmn 
A06, Tower Coulmn 
AOS.. Tower Coulmn 
All, Tower Coulmn 
A09, Tower Coulmn 
A12, Tower Coulmn 
A15, Tower Coulmn 
A18, Tower Coulmn 
A20, Tower Coulmn 
A23, Tower Coulmn 


2/3, Level 340J/-Axis 
4/1. Level 340 _Y- Axis 
2/3, Level 340 Z-Axis 
4/1. Level 340 Z-Axis 
2/3, Level 260 JY- Axis 
4/1. Level 260 Y-Axis 
2/3, Level 260 Z-Axis 
4/1, Level 260 Z-Axis 
2/3, Level 200 Z-Axis 
4/1, Level 200 Z-Axis 
2/3, Level 140 _Y- Axis 
4/1, Level 140 Y-Axis 


Displacement, Inches 




Resolution 
Displacement 0.001" 


00025 


0,00225 


0,002 


O.O0175 


0,0015 


0,00125 


0,001 


0,00075 


0,0005 


0,00025 


-0,00025 


-0,0005 


-0,00075 


- 0.001 


-0,00125 


-0,0015 


-0,00175 


- 0.002 


-0,00225 


-0,0025 


-0,00275 


09:07:30.09 PM 
O9/20/2O1O 


09:07:31.09 PM 09:07:31.22 
09/20/2010' 09/20/201 


order 

3F 


09:07:30,29 PM 
09/20/2010 


09:07:30,49 PM 09:07:30.69 PM 

09/20/2010 09/20/2010 

Time (seel 


V A02 

A03 
v - AOG 

vIaos 


All 

AG9 

A12 

A15 

A18 

A20 

A23 


V 
w 

V 
▼ 

’v 

w 


Filter is ON 


high c utoff f req : f h I ow c utoff f req : f I f i Iter typ e 
t) 7.50 rj 1.5000 t) Bandpa 


a:: 


Displacement 
in Inches 


0.00 


0.0027 


09:07:30,07 FM 
09/20/2010 


AO 2.. Tower Coulmn 2/3, Level 340 Y-Axis 
AO 5. Tower Coulmn 4/1, Level 340 Y-Axis 


AOS, Tower Coulmn 4/1, Level 340 Z-Axis 
AOS, Tower Coulmn 2/3, Level 260 Y-Axis 
All, Tower Coulmn 4/1, Level 260 Y-Axis 
A09, Tower Coulmn 2/3, Level 260 Z-Axis 
A12, Tower Coulmn 4/1, Level 260 Z-Axis 
A15, Tower Coulmn 2/3, Level 200 Z-Axis 
A18, Tower Coulmn 4/1, Level 200 Z-Axis 
A20, Tower Coulmn 2/3, Level 140 Y-Axis 
A23, Tower Coulmn 4/1, Level 140 Y-Axis 



LETF Data 
Acquisition 


. 


LI 





